S
urgical site infections (SSIs) are serious complications that can lead to adverse patient outcomes such as prolonged hospital length of stay (HLOS), increased health-care costs, and even death. 1 In the US, the 2005 Healthcare Cost and Utilization Project (HCUP) identified that among 723,490 surgical admissions, approximately 1% (6,891) of cases were recognised as SSI.
1 According to recent reports from the Centers for Disease Control (CDC), SSIs are said to exceed 290,000 and incur more than $10 billion health-care costs every year in the US. 2 In the UK, the National Institute for Health and Care Excellence (NICE) 3 estimated that 5% of all surgical procedures resulted in SSI, accounting for up to 20% cases of health care associated infections (HCAI). However, this figure is likely to be higher as most patients diagnosed with a SSI develop signs and symptoms after leaving hospital. 4 In elderly surgical patients in US, SSIs can have four times more mortality and an average of 15.7 HLOS at the total cost of USD $43,970 per patient. 5 There is an increasing imperative worldwide to reduce the morbidity of SSIs. In Australia, the Australian Commission on Safety and Quality in Health Care 6 has established the National Safety and Quality Health Service Standards to improve health care services, to prevent and control HCAIs and SSIs. Experts have recommended that prevention of SSI should focus on preoperative, intraoperative, postoperative assessment and management.
2 According to the Australian Wound Management Association (AWMA), 7 wound documentation represents a legal and complete record of the patients' health history, wound assessment outcomes, diagnostic investigations, prevention and treatment plans. Yet, to date, little is known about the assessment and documentation of the wound care provided by nurses. As such, this integrative review will appraise the current wound assessment and documentation status to inform future evidence-based research.
The importance of surgical wound assessment and documentation to reduce SSI complications is increasingly recognised. Evidence-based clinical practice guidelines (CPGs) have been published worldwide to highlight recommended practices on wound assessment and documentation. NICE 3 recommended that accurate wound assessment guides medical treatment and identifies problems in the healing process. Conducting a comprehensive wound assessment is the best way to determine the status of the wound to ascertain whether the wound is progressing and achieving the desired goal. Clinical decision-making depends on comprehensive individual assessment, clinical signs and symptoms of wound or systemic infection, risk factors and wound healing environment. 7 Wound assessment involving direct observation of surgical wounds is the most accurate technique for identifying SSIs. 8 The World Union of Wound Healing Societies (WUWHS) 9 has recommended that assessment for signs of wound infections should include an increase in wound dimensions, offensive odour, pyrexia, wound dehiscence or breakdown. As such, wound assessment includes using a combination of both direct prospective observation and indirect prospective detection for identification of inpatients' and outpatients' SSIs.
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Despite the recommendations around wound assessment, there is little discussion on how the clinical features of surgical wounds should be assessed in relation to the frequency of the wound assessments and to what extent wound assessments are documented in the literature. CPGs recommend that acute wounds be assessed on a daily basis or upon every dressing change.
3 Wounds should be reassessed after receiving patients from the operating room or a different facility, or if the wound markedly deteriorates, and develops an odour or purulent exudates.
11 Vuolo 12 suggested that wound assessment needs to include patients' identification details, type of wounds (open, closed, drain site), date of surgery, wound location, size, amount of exudates, surrounding skin conditions, identification of factors that may delay wound healing, and taking pictures of the wound. Other wound care experts recommend that essential assessment practices should also include assessment of wound edges for signs of epithelialisation, amount of exudates and drainage, appearance of healing ridge, and signs of infection.
11 However, these recommendations only provide broad guidance on wound assessment, and there is a lack of clear direction and agreement on what tools to use to assess surgical wounds.
Documenting wound care is indispensable for evaluation of care, clinical audit and research. Good documentation enables SSI surveillance, which is considered to be an effective strategy for reducing SSI incidence, as well as a tool for surgical staff to prevent infection and reduce associated morbidity and mortality among postoperative patients. 13 Comprehensive wound documentation allows structured comparisons of wound healing progress between dressing changes. 7 Yet, a key factor that influences nurses' ability to perform comprehensive wound documentation is the priority given to providing 'hands-on care' over clinical documentation.
14 Arguably, an essential part of providing safe clinical care and ensuring continuous quality care includes documentation of the care given. Good documentation is essential for the continuity of surgical wound care, and is valuable to promote early recognition and intervention for SSIs.
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An integrative review is a technique that allows the inclusion of a variety of primary research studies, for example, quantitative and qualitative studies, to inform evidence-based practice initiatives. 15 This method allows inclusion of different methodologies in the same review to discover the nature or phenomenon of interest. 15 The integrative review method has been advocated as being critical for evidence-based nursing practice. 16 Integrative review uses thorough and robust search strategies to identify different studies from a variety of databases. This method allows researchers to systematically apply particular criteria to rate evidence strength, assesses rigour and analyses scientific value. 15 These criteria include:
l Adequate sample size and the representativeness of sample for the target population, response rates and loss to follow-up rates l The data collection method and its reliability and validity, outcomes assessment measures and blinding techniques l The appropriateness of the statistical test chosen and adequacy of result analysis method. The aim of this integrative review is to evaluate current surgical wound assessment and documentation practices of nurses in order to inform future evidence-based research and acute wound care practices. This integrative review was guided by the following clinical question: 'What are the current surgical wound assessment and documentation practices used by nurses?'
Methods
We used an integrative review methodology described by Whittemore and Knafl. 15 
Search strategies
Databases including CINAHL, Cochrane, Medline and Proquest Nursing were searched using key words including 'wound assessment' AND 'surgical, wound assessment' AND 'documentation, wound assessment' AND 'practice, wound assessment' AND 'postoperative, wound assessment' AND 'nurse, and wound assessment' AND 'surgical site infection'.
Inclusion and exclusion criteria
The inclusion criteria were peer-reviewed, researchbased articles which described wound assessment in acute surgical wounds that healed by primary intention, the grey literature (unpublished theses, articles in press, conference proceedings), and full text articles written in English. Search dates were January 1990 up until November 2013 due to the impact that major wound care revolutions such as the shift from dry healing to moist wound healing in the 1990s had on surgical and acute wound practices. 17, 18 A hand search through the included articles' reference lists was performed to ensure identification of any articles that met the inclusion criteria.
Studies were excluded if they exclusively examined wound care practices in complex and chronic wounds including diabetic feet, ulcers, and cellulitis, and if the research focused on patient-related factors, for example, clinical comorbidities.
Data extraction and synthesis
Data were extracted and synthesised according to: author, year, country, aim/design, sampling/measures, key findings on wound assessment/documentation, and limitations. Assessing rigour of articles is important for data extraction and provides the foundation of literature review. Quality assessment was completed by using a tool developed by Kmet et al. 19 This scoring system involves an assessment process where two authors independently review each paper. There are 14 items on the tool with a total possible score of 28. For each item, the score ranges from 0 to 2 (no=0, partial= 1, yes=2) depending on the degree to which the particular criteria were met. Items not applicable to a particular study design were marked 'n/a' and were not included in summed final scores. The portion of agreement was measured using an intra-class correlation coefficient (ICC).
20 SPSS Statistics 20.0 was used to calculate ICC. A coefficient of ≥0.70 was considered acceptable for internal consistency. 20 
Results
A total of 188 articles were identified from the database searches, and an additional 8 articles were found by searching reference lists, one duplicated article was removed and 189 articles excluded by screening titles and abstracts. At completion of the search, six articles were included (Fig 1) .
The quality of the six papers [21] [22] [23] [24] [25] [26] was assessed independently by two of the review authors (Table 1) . A third review author adjudicated where there were discrepancies in scores. The quality assessments of the studies by two independent reviewers were in good agreement (ICC=0.97; CI 95% [0.853, 0.997]; p=0.0001). Out of a possible score of 22 on the modified 14 item tool, studies score ranged from 95.0% 21 to 50.5%. 22 The average mean % for the six included studies was 71% (standard deviation (SD)=0.17, [range 0.4], five of the six studies scored ≥70%. 21, [23] [24] [25] [26] Of the six articles, three scored higher in sufficient objective explanation, study design, sample selection, appropriate subject characteristics description, results report section and results sufficiently supported conclusions. 21, 25, 26 The same three papers well described means of assessment, outcome and exposure measures 21, 25, 26 while four of the articles did not clearly describe analytic methods and justification. [22] [23] [24] [25] Sample sizes varied in relation to type and size, and ranged from 49 patient charts 25 to 122 patients with a total number of 292 wounds. 26 There was also variability in relation to the types of nurses included in the samples, ranging from 20 district nurses 22 to 255 wound care conference delegates. 24 An appropriate sample size was used in 4 papers (66.7%) 21, 23, 24, 26 and two articles (33.3%) had small group size. 22, 25 The respondents in the reviewed studies varied from patients, conference delegates, surgical nurses and doctors, to district nurses. Most of the studies examined wound care practices and revealed that the clinical wound assessment and documentation differ across clinical contexts. Geographic location varies: three (50%) studies were undertaken in Australia, 21, 23, 25 two studies (33.3%) were in the UK 22, 24 and one study (16.7%) was from the US. 26 Two studies were set in the community, 22, 23 three studies in surgical wards of regional hospitals 21, 25, 26 while one was conducted during wound conference. 24 In relation to the types of wounds studied, two studies described the prevalence, type and source of wounds such as chronic and 23, 26 Two studies were non-specific in relation to wound type because survey participants practised across different health-care contexts. 23, 24 However, Gartlan et al. 25 and Gillespie et al. 21 assessed acute wounds and provided specific insights into current surgical wound practices.
Out of six included studies, three studies surveyed wound assessment, 21, 22, 24 and three studies investigated documentation. 23, 25, 26 Notably, none of these studies examined both assessment and documentation practices. In regards to wound assessment findings, Kennedy and Arundel 22 revealed that a third (33.3%) of participants used observation and clinical experience in wound assessment. Very few district nurses (5%) used a standardised wound assessment tool when assessing wounds, and nurses agreed that there was a need for a common language to define wound progress or deterioration. 22 Similarly, Cook's 24 UK study surveyed wound care delegates attending the wound assessment zone at a Wound Expo in 2011, and found that nearly three-quarters (73%) of participants did not routinely use an assessment tool. Only 2% of wound delegates assessed wound on admission, and 81% of practitioners did wound assessment at every dressing change. Carville and Smith 23 did an audit on wound assessment documentation for Department of Veterans' Affairs (DVA) clients in the community in 2000. Following the audit, the surveying nurse comprehensively assessed their wounds and a post-assessment wound documentation audit was conducted. Carville and Smith 23 surveyed the frequency of dressing changes, and found that nearly one-third (33.2%) of dressings were attended three times/week, and 37.8% were changed twice weekly or less often. Gillespie et al. 21 and Cook 24 examined the relationship between wound assessment and dressing choices. Gillespie et al. 21 claimed that more than three-quarters of nurses (75.6%) stated that 'wound appearance' was the most important factor for choice of dressings. Cook 24 found that 58% of wound assessment results influenced dressing choice.
With regards to wound documentation, Carville and Smith 23 found that documentation was recorded incompletely and inconsistencies existed between the length of documentation time. Before their survey, about 15% of wound assessments were not documented. About 35.3% of wounds were recorded within seven days, 35.7% of wound documentation was attended in less than one month and under 15% (13.8%) of wounds exceeded one month to document. 23 Smith and Lait 26 found that 19.3% of retrospective records contained assessment sheets; about two-thirds (65.54%) of wound management documentations were included in nursing plans and notes; and 89.7% of documentation were poorly recorded in these notes. Two studies 23, 25 have provided comprehensive information on different aspects of wound documentation. In Carville and Smith's 23 study, wound location was the most documented pre-survey while clinical description was the most frequently recorded after survey. Gartlan et al. 25 found that only 12/49 (24.5%) wound assessment was documented by nurses on admission. Wound dimension, wound bed and skin sensation were not documented on admission. Less than 10% of wound margins and less than 20% of peri-wound status was noted on admission. In regards to documentation upon dressing changes, dimension and skin sensation were poorly documented (2% in each case). 25 These studies have demonstrated that less information regarding baseline wound status was obtained during wound assessment. However, Gartlan et al. 25 stated that the wound care plan was documented in 80% of dressing changes and nurses documented Aside from wound assessment and documentation, four studies also examined clinical nurses' wound care knowledge. [21] [22] [23] [24] One study investigated knowledge about dressing products, 21 two studies investigated nurses' knowledge in regards to timing and frequency of dressing changes. 23 , 24 Kennedy and Arundel 22 claimed that 80% of nurses used wound product representatives to refresh their knowledge of products and 73% of nurses approached colleagues for assistance. Over 75% (75.4%) of nurses referred to wound care nurses (tissue viability) as primary sources. 21 Gillespie et al. 21 also found that around one-third (34.7%) of surgical nurses reported 'good' or 'excellent' knowledge about wound products. 23, 24 In Cook's 24 study, only 6% of Wound Expo delegates considered themselves as very competent with wound assessment; 16% reported being unsure and 9% felt they needed more training. Carville and Smith 23 reported that after implementation of an education programme for nurses, post-assessment documentation rate increased slightly from 98.2% to 99.1%. Only one study reported on nurses' CPG awareness. 21 Gillespie et al. 21 revealed that half (50.4%) of the surveyed nurses were 'unaware' of national CPG.
Discussion
The findings of this integrative review indicate that description of wound assessment and documentation practices for surgical wounds (i.e., wounds that heal by primary intention) is insufficient and lacking in high-quality research. Moreover, it appears that there is a lack of standardisation in wound assessment and documentation practices worldwide. All of these studies are either retrospective or cross sectional chart audit and survey, and none used an intervention. As such, the rigour with which interventional studies are appraised could not be applied, for example randomisation, allocation concealment, blinding, and intervention fidelity. All six papers included were descriptive quantitative studies, and no qualitative studies/observational studies were found. All were focused either on wound assessment or on wound documentation, none surveyed both. Moreover, some of the studies included all wound types (acute and chronic), making it difficult to compare assessment and documentation practices due to wounds' differences in clinical complexity and treatment requirements. Notably, there was no study conducted in the intensive care unit (ICU), which is an important health-care setting for patients developing SSIs. 27 This review found that there is a lack of literature on wound assessment and documentation, which indicates that wound assessment and documentation are poorly studied. 23 Wound assessment methods varied, with few nurses using wound assessment tools. 22, 24 Some nurses used their own observation and clinical judgement, 22 while most of the study participants referred to wound care specialists and resource persons when assessing wounds. 21 Wound assessment was insufficiently attended to on admission, 24, 25 which would make it difficult to monitor patients' wound healing process. It is also concerning that choice of dressing was not always based upon wound status. 24 The use of a standardised wound assessment sheet may help to assist in selecting the right wound care products. 26 Importantly, holistic wound assessment is essential for wound management, to prevent infection, promote healing and improve quality of life. 28 Comprehensive wound assessment results in cost reduction and reduces healing times. 23 Inconsistency in the use of standardised wound assessment tools 22, 24 suggests the need for further study into the limited uptake of wound assessment tools in clinical practice.
This review found that wound documentation was not done in a timely manner 23 and wound assessment findings were inconsistently recorded on assessment sheets or on patients' care plans/notes. 26 Wound characteristics were not documented well, as important aspects of wound healing status, such as wound bed, wound margins, exudates and wound size were missing. 25 Admission assessments were poorly documented. Wound documentation regarding assessment was less consistent on admission and upon dressing changes. 25 Therefore, justification for wound management decisions is unclear.
The slight increase in post-assessment documentation rates following a surgical wound educational programme 23 could be attributed to nurses' improved awareness on documentation. In fact, Smith and Lait 26 declared that when a wound assessment sheet was used, it was comprehensively documented and systematic wound care was facilitated. Clearly, good documentation of wound care enables continuous wound healing monitoring, so it is important to document signs and symptoms of SSI, such as pain, redness, tenderness and wound swelling.
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It is increasingly recognised that improved adherence to evidence-based guidelines can reduce the incidence of SSI. Worldwide wound practice guidelines were published to prevent SSIs.
3,7-9 Of concern is the high proportion of nurses reported being 'unaware' of the national standards pertaining to wound management, 21 which poses challenges to embed evidence-based wound care. However, none of the reviewed studies have measured nurses' adherence to guidelines in contemporary clinical practice. In fact, clinical evidence has shown that CPGs are often not applied by clinicians, 29 and guideline recommendations do not necessarily translate into nursing practice. A recent survey claimed that ICU nurses' knowledge of the SSI guidelines was only 29%. 30 It is clear that the gap between wound care practice and clinical evidence remains unchanged. 25 In addition, Ashton and Price 31 investigated wound care assessment practices and concluded that translating knowledge into practice was an ongoing challenge. The clinicians had the tendency to use outdated practices, they learned by example or felt comfortable with their past experience rather than wound care strategies that reflect evidence-based practice.
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Limitations
This review has its limitations in terms of the studies' design, sampling, measures, and the overall review. Some studies had small sample sizes. It is possible that studies may be missed despite using robust search methods. Notably, all studies included in this review have used quantitative methods that employed either survey or chart audit; none have used observations to describe what is occurring in practice. In addition, some of these papers have weaknesses regarding sampling, measurement and design. Specific limitations of these studies included use of a single site and the potential for investigator bias because the investigators themselves performed the wound assessment, instead of using blinded assessors. Furthermore, these studies were completed in different contexts including community settings and acute care hospitals which involved different types of wounds, making it difficult to compare the current surgical wound practice. This could affect generalisability of findings beyond the samples.
Recommendations
The results of this review suggest that future research using prospective observational and qualitative approaches is required to describe wound care practices. Researchers should focus on wound care assessment standardisation and establish a universal documentation chart to guide clinical practice. The prevention and management of SSI on surgical patients are determined by accurate wound assessment and documentation practice, and up-to-date knowledge of evidence-based wound care clinical practice guidelines. Clearly there is a need to conduct observational studies to investigate how well evidence-based guideline recommendations are adhered to in clinical practice. Finally, researchers may also consider examining wound care practices in settings such as ICU to gain better insights about surgical wound assessment, documentation and nurses' knowledge. This review indicates a need to encourage the consistent use of standardised assessment tools, as well as an educational programme on evidence-based practice and wound care guidelines to improve awareness of national guidelines.
Conclusion
Comprehensive wound assessment and documentation has the potential to reduce the incidence of SSI, reduce morbidity and mortality, and ease the economic burden on patients, hospitals and the healthcare system. Our results suggest that comprehensive surgical wound assessment and documentation present substantial challenges for nurses and questions with regards to quality wound assessment and documentation tools remain unanswered. Future prospective observational studies are needed to describe wound assessment practices and a standardised documentation tool for wound care. Surgical nurses need to keep updated with evidencebased assessment and documentation of wound care. It is only in this way that improved practice may be realised and SSI rates reduced. n
